Background -The prevalence of microorganisms causing community-acquired pneumonia in patients who required admission to hospital was investigated and the percentage of cases whose aetiology remained unknown due to the study design and logistical problems estimated. Methods -Between January 1991 and April 1993 all patients with community-acquired pneumonia admitted to six hospitals were included in the study. Aetiological diagnosis, categorised as definite, probable and possible, was based on the results of routine microbiological and serological tests.
Results -Three hundred and thirty four patients with a median age of 65 (range 17-92) years were enrolled in the study. The diagnosis of community-acquired pneumonia was definite in 108 cases, and probable or possible in 73 and 27 cases, respectively, including dual infections. Streptococcus pneumoniae was the predominant pathogen (27%) followed by viruses and Haemophilus influenzae (both about 8%) and Mycoplasma pneumoniae (6%). Chlamydia spp (3%) and Legionella pneumophila (2%) were less frequently detected. No diagnosis was made in 45% of the cases. With adjustment for antimicrobial therapy before admission and for other logistical considerations, it is estimated that the aetiology could have been ascertained in 65% of the cases. Conclusions -Streptococcus pneumoniae is the most frequently detected cause of community-acquired pneumonia. The inability to detect a micro-organism results mainly from the use of routine diagnostic tests and, to a lesser extent, from logistical problems or the use of antibiotics before admission.
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Community-acquired pneumonia is not a notifiable disease so the exact incidence is unknown. Overall estimates of its annual incidence vary from one to four per 1000 population in the UK and the Netherlands, and 5-20% ofthese cases are admitted to hospital.' 2 The elderly are at highest risk, with those (table 3) . Viral infections were present in 10 patients; in six S pneumoniae was also detected.
MORTALITY
Twenty six patients (8%) died in hospital. In 10 patients a pathogen was detected; Spneumoniae was cultured from the blood in five, S aureus in three, and Kpneumoniae in one. One patient had E coli as the possible cause of pneumonia.
The relative risk of death for patients with a positive blood culture was 3-4 (95% confidence interval 1-4 to 8-0). Age (Student's t test, p<001) and a coexisting malignancy (X', p<005) were also associated with a higher death rate (data not shown).
Discussion
The results of the present study show that a causative micro-organism could be detected in about halfofthe patients who require admission to hospital for community-acquired pneumonia, and that S pneumoniae, H influenzae, viruses, and M pneumoniae together account for about 75% of these cases. The number of cases ofpneumococcal bacteraemia (44) is high compared with other studies,48-10 probably because of the low percentage of cases receiving antibiotic treatment prior to admission. Haemophilus influenzae was never classified as a definite aetiological agent of community-acquired pneumonia, although invasive H influenzae in patients with community-acquired pneumonia has been reported.ii However, we did not culture this micro-organism from blood or pleural fluid. Legionella pneumophila and Chlamydia spp were identified in nearly 10% of patients in whom serological tests were performed. The tests used to detect Chlamydia spp did not differentiate between C pneumoniae and C psittaci, and presumably most of the patients suffered from C pneumoniae as a seroepidemiological study has shown that the prevalence of antibodies against C pneumoniae is about 80% in the Netherlands.i" Moreover, a study in Norway has shown that the aetiology of community-acquired pneumonia first diagnosed as omithosis was mainly due to C pneumoniae. 1 All patients with a blood culture revealing S aureus died within two days of admission. Dual infections were present in about 10% of patients.
In 45% of all cases no aetiological agent for community-acquired pneumonia was found. Aetiological diagnosis can be hampered by lack of sputum production during the first 24 hours of admission, treatment with antibiotics before admission, or the fact that serological tests were not carried out because no second serum sample had been collected.
The inability to expectorate sputum generally occurs in about 30% ofpatients admitted to hospital with community-acquired pneumonia. ' 14 In the present study 39% of patients, according to their clinical records, could not produce sputum during the first 24 hours of admission. However, we investigated the number of cases in whom failure to obtain a sputum specimen was the result of not taking care to collect it and found this to be the reason in 20 patients, in 14 of whom none of the other diagnostic tests revealed a micro-organism. For 50% of the 204 patients who produced sputum, according to their clinical records, cultures of these samples yielded a micro-organism. 1991 (National Surveillance of Virological Laboratories, the Netherlands). However, we did not observe this increase as in both study years an equal number of M pneumoniae was detected. Studies performed over a longer period of time should give more information about seasonal influences on the aetiology of communityacquired pneumonia. However, we did not find any seasonal effects during the 27 months of the study. Geographical differences, however, are probably important to a certain extent. The study by Marrie et al performed in the region of Nova Scotia where Q fever is endemic revealed that 3% of the cases of communityacquired pneumonia were caused by C burnetti while, in other studies, less than 1% of the patients suffered from Q fever. 489 Updated knowledge of the prevalence of causative agents of community-acquired pneumonia in a distinct region, over a certain period of time, can help to determine the empirical antimicrobial treatment for this infection. A problem of great concern in the present study, as in other studies, is the relatively high percentage of unknown causes of communityacquired pneumonia. As explained above, this could be partly the result of a lack of "optimal" study conditions. Another cause could be the fact that we used only routine microbiological tests. The number of undetected pathogens will probably decrease when a wider range of better tests is used in epidemiological studies on community-acquired pneumonia. In the British Thoracic Society study4 it was shown that the finding of an aetiological diagnosis was correlated with the number ofmicrobiological tests performed. Combining the results of the three studies discussed with our study, merely as a hypothetical situation, shows that, at best, an aetiological diagnosis can be made in 85% of the cases.
